Using an induction gene trap approach with bFGF, we identi®ed a novel mouse gene mbFZb (mouse basic FGF repressed, putative Zic binding protein). It shows high homology to a putative Zic3 binding protein in Xenopus (AF129131). We used the in situ hybridization technique on sections to analyze the expression pattern of mbFZb during embryonic development in the mouse. From E9.5 onwards it is expressed mainly in the developing nervous system, with high levels of expression in the proliferating neuroepithel of the brain and the neural tube, the ganglia of the cranial nerves V, VII, VIII, IX and X and the dorsal root ganglia. MbFZbtranscript can also be detected in the developing eye and the brown fat. In the adult brain strong expression is restricted to the olfactory bulb, the hippocampus, the piriform cortex and the Purkinje cells of the cerebellum. On the cellular level the mbFZb/GFP fusion protein is localized in vesicular structures in the cytoplasm. q
Results
We used the induction gene trap approach to identify putative target genes of the ®broblast growth factor 2 (bFGF) in embryonic stem cells (Forrester et al., 1996) . One of the ES-cell clones responding to bFGF showed a reduction in the expression level of the introduced reporter gene lacZ after application of bFGF to the medium. To identify the trapped gene a 5
H RACE was performed. The so identi®ed 400 bp cDNA-fragment was used to screen a D3 ES-cell cDNA-library. Two groups of cDNAs were isolated sharing an identical 5 H UTR (306 bp), putative coding region (603 bp) and 3 H UTR (437 bp) of the novel gene. The shorter sequence comprises 1346 bp, the longer sequence 2403 bp in total, as it includes an additional 3 H UTR of 1057 bp (AF253516). The length of the two transcripts could be con®rmed by Northern hybridization on EScell-and embryonic-mRNA (data not shown).
The sequence of the novel mouse gene mbFZb shows homology to the Xenopus laevis putative Zic3 binding protein (AF129131) as well as to the corresponding sequence in human (AK001712). Fig. 1A shows an alignment of the 201 aa spanning the predicted protein of mouse, human and Xenopus. The identity is 94% between the mouse and the human sequence and 75% between the mouse and the Xenopus sequence.
The structural analysis of the mbFZb protein predicted a single transmembrane domain (ProtDom). To ®nd out the localization of the protein in the cell, HT22 hippocampal cells were transfected with a fusion protein of mbFZb and the green¯uorescent protein (GFP). The protein could be detected in vesicular structures in the cytoplasm (Fig.  1B,B H ). To get more information about possible functions of the gene we analyzed the expression pattern of mbFZb during development of the mouse from E9.5 to E16.5 and in adult brain by in situ hybridization on horizontal and coronal sections, respectively.
MbFZb is expressed ubiquitously in the mouse from at least E9.5 on, however there are distinct regions of high expression levels at different embryonic stages. Strong expression can be detected at E12.5 in the postmitotic neuroepithel of the developing brain and neural tube, in the ganglia of the cranial nerves V (trigeminal) and VIII (vestibulo-cochlear) and the dorsal root ganglia (Fig.  1C ,C H ,D,D H ). Later on at E14.5±16.5 further domains of high expression level appear: the cortical plate, the ganglia of the cranial nerves VII (facialis) and IX (glossopharyngus), the trigeminal nerve (Fig. 1E ,E H ,F,F H ), the ganglion of the cranial nerve X (vagus), the olfactory bulb and the medullary raphe (not shown). The differentiating epithelial cells of (00)00511-6 www.elsevier.com/locate/modo the lens and the inner neural retina of the eye (Fig. 2A±C H ) as well as the brown fat (not shown) show expression of mbFZb over background level.
Besides the embryonic pattern of mbFZb expression we examined mRNA expression in the adult brain. In the olfactory bulb cells of the granular layer, mitral cells, tufted cells in the external plexiform layer and external tufted cells at the border to the glomerular layer show mbFZb expression (Fig.  2D,D H ). In the cortex the expression can be detected mainly in the piriform cortex; in general expression decreases from The expression is ubiquitously in the embryo, with high expression levels at E12.5 in the postmitotic neuroepithel of the developing brain and neural tube, the dorsal root ganglia and the ganglia of the cranial nerves V and VIII (C,C H ,D,D H ). At E14.5 additional expression domains appear in the cranial nerves VII, IX and the trigeminal nerve V (E,E H ). The cortical plate shows higher transcript levels from d16.5 onwards (F,F H ). C, cochlea; D, diencephalon; DR, dorsal root ganglion; NE, neuroepithel; NT, neural tube; NV, cranial nerve V (trigeminus); P, pons; V±IX, ganglia of the cranial nerves: V (trigeminus), VII (facialis), VIII (vestibulocochlearis), IX (glossopharyngus); 4V, fourth ventricle. rostral to caudal (not shown). The proper hippocampus as well as the anteroventral thalamic nucleus (ventrolateral) and the Purkinje cells in the cerebellum reveal a strong signal in the in situ hybridization (Fig. 2E,F H ).
These results show that the novel mouse gene mbFZb, witch is potentially regulated by bFGF is expressed during development in a widespread fashion with strong expression domains in speci®c regions of the CNS.
Methods
Mouse C3H embryos were dissected in PBS and ®xed in 4% PFA/PBS over night. The embryos were dehydrated, embedded in paraf®n and sectioned at 8 mm. Staging of the embryos was done according to Kaufmann (1992) .
HT22 cells were cultured in DMEM/10% FCS and transfected with the Effectene Transfection Reagent from QIAGEN. Cells were ®xed 24 h after transfection with Methanol/Aceton and stained with DAPI following standard procedure.
For the original cloning of the gene the 5 H RACE-protocol from GIBCO BRL was used.
As an in situ probe a 2.2 kb fragment, including parts of the putative 5 H UTR, the coding region and parts of the 3 H UTR, was used. Sense and antisense probes were generated in vitro by using T3 and T7 RNA-polymerase (Roche) and 35 S-UTP (NEN Life Science Products Inc.) for labeling. In situ hybridization on sections was performed as described by (Dagerlind et al., 1992; Wilkinson, 1992) with slight modi®cations. The exposed ®lm emulsion (Kodak, NBT-2) was developed and counterstained with 1% cresyl-violet for histological analysis. . Additional high expression can be observed in the hippocampus, the anteroventral thalamic nucleus (E,E H ) and the Purkinje cells of the cerebellum (F,F H ). AVT, anteroventral thalamic nucleus, ventrolateral; CC, corpus callosum; DG, dentate gyrus; EPL, external plexiform layer; GL, glomerular layer; GrL, granular layer; Hc, hippocampus; IPL, internal plexiform layer; L, lens; MiL, mitral layer; ML, molecular layer; R, retina; PC, Purkinje cell; 3V, third ventricle.
